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AUTHOR: Spany, Viktor, Engineer — 
ee ae 


TITLE: The over-saturated transistor and its performance oe 
PERIODICAL: Sdélovact technika, no. 12, 1960,-449 - 451 


TEXT: The article describes the performance of a transistor in impulse s 
operation, with special emphasis of delay time. The author points, to a special - 
case, not yet mentioned in literature, which ‘occurs, when: the emitter junction i 


with its recovery time to, behaves during the time-delay like an unsaturated . 
collector circuit. In response to an impulse, a transistor reacts with a time ; 
delay, caused by the surplus of minority carriers in the base region. This time 
delay is primarily determined by the level of input signals, which cause the - 
oversaturation of the transistor, secondarily by transistor characteristics. To . 
ealculate the time delay, it is essential to determine theinverse parameters of . 
the transistor. The response of an unsaturated transistor to an impulse is given 
by an exponential equation which is generally applicable to leading and trailing 
edges of the response pattern of the funetionAf (co), which represents either a 
voltage or a current impulse. There is no substantial difference in the duration 
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The over-saturated transistor... 


of leading edges in common-emitter or common-base connection, when ‘signal currents | 
The wiring of a transistor, controlled by rectan-. 
(E,) till over-saturation,. is shown in Figure 3.0. 

during impulse duration, the base potential: ~~ 

the collector in point’ [K]). 
which float the junctions, the:potential of point . 
after the end.of the input signal, but requires a 


have the same value (Ip ~ Ie)- 
gular impulses of the amplitude 
The collector junction is open (i.e. 
of point {B] will be lower than that of 
surplus of minority carriers, 
(K) does not drop immediately 


certain time delay (tg) till it starts dropping, 
the external source (E) after a certain recovery time (tz). After’ the time of 
impulse duration (ty), time delay (tg) and recovery time : pt 
The pulse leading-edge time: (tp) and duration of. 
to and tz are primarily determined by the cuteff current (Is). The time delay t, 


opsrates in the active region. 


can be calculated by the equation 


Ss eg 
to = tin my T- 
In - Ta i 
or, more precisely, by. the formla derived by J. L. Moll : i 
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and reaches the ‘full value of 


(t;), the transistor 
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Wig + Wy; Te to. oe 
*o “ayes (lL - ai) ln ¢Es7a) T2 (7) 
which also considers inverse transistor parameters. To verify the applicability, 9 
of these equations, test measurings-were made with a "iNU70" af transistor.. After 
measuring regular parameters. and the inverse cutoff frequency, the input circuit. 
of the transistor was modified (Fig. 5) for measuring the time delay. Rectangular 
impulses’ of a length of 50 f/sec and a negative amplitude of '70 v. ‘(against ground) 
were fed to the input (A). The diode (D): secured zero-level of input ‘signals: in: 
the cireuit;. measurings were made at R =oo. The time delay, calculated accord-. 
ing to Equation 6 is 41.2 “sec, calculated according to Equation 7 it is 4o.6,° | - 
and the time delay, actually measured is 52.5 usec. A very: interesting effect, 
so far neglected in literature, was observed when the base is negatively biased. ; 
sess holes in the’ base region are absorbed partly by the regular collector; i 
partly by an artificially created collector, which, in the instance of the negative 
voltage influence, replaces the denser emitter junction. Later, when the collec- 
tor junction is being desaturated, the response changes. The impulse duration (t4) 
is followed by the time delay (t,.) which can be subdivided into periods (tj), and 
to). During (t1), both junctions are oversaturated, during (tg), the emitter . 
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collector junction is still oversaturated, which appears, as if base and collector 
ware shorted. The oscillogram shows, that the collector pattern follows the base . 
potential throughout the entire period (t,), and it is only after. that time has | - 
elapsed, that the recovery pattern (t,) appears also for the colledtor circuit, 
In this specifie case, differences between calculated and measured ‘time delay aré © 
even bigger than in the aforementioned experiment. There are 9 figures and:1- 
nen-Soviet-bloc reference. The reference to the English-language publication — : 
reads as follows: R. F. Shea a int: Transistor circuits engineering, John Willey, 


New York, 1958 (Abstracter's note: there seems to be a misprint in the name.of =~ 
the author) if a 7 


junction is already desaturated (voltage drop on the resistor R), while the | 
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D201 a0? 
_ AUTHOR: Spany, Viktor 
Se 
TITLE: A universal thermal] relay 


’ PERIODICAL: Referativnyy ghurnal. “Avtomatika i- SRECaeaE: a 
co no. 9, 1962, abstract 9-2-14 ts (Czech. pate, cl. ore 
g, 4/05, no. 98648, February 15, 1961). 


TEXT: A relay is proposed which represents a ‘switch-over circuit” 
consisting of an unbalanced bridge- and two transistors connected: - 
in series with the emitters connected together. A thermistor is : re 
connected into one arm of the bridge. The diagonal points of’ the © 
bridge are connected to the bases of transistors; the thermistor: 
arm conducts when the bridge becomes balanced owing. +0 a change in- ao 
the thermistor resistance. An electro-magnetic relay is placed in*:)- 2). 
the collector circuit of one of the transistors: eS Pea tae £ Ab- 
stracter's note: Complete translation. _ 
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AUTHOR : Spdny, Viktor, Engineer | 

TLTLE:; A symmetrical circuit with complementary transistors 
PERIODICAL: Pomiary, Automatyka, Kontrola;- nd: 9, 1961, 382-386 ee 


TEXT: The author gives several theoretical transistor. circuits. too ee 
using complementary transistors. The basic emitter coupled cirevit ye 
js shown in Fig. }- If. voltage source uz, and u, are. independent : ep 
then Fiipl = 2ib2 * ie (1) and. 31/82 © ip2/idi (2)i- .; K 

tor. currents is given by 


are correct. The ratio of collec 
it , faci = 1) fai: Gy 
ipo bic p2- i pa ane 
ersion of the circuit is. then. 
‘““Gircuit (Fig- 1) 


and is symmetrical - An improved v 

given with only one independent voltage source... cul 

can be used for phase discrimination. T, and T> voltages Uy 
and uz were applied respectively (Fig. 3). Surrent through the 
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collector of Tj flows if uy, > Uy. The angle of opening. is equal to. 
phase angle. Only in this period both transistors: are conducting. © po 
Fig. 5 shows the cross modulator. Primary windings Ly oe oely are 
wound in the same direction and black. dots denote’ their: short. ‘Fig. 
9 shows the flip flop circuit. If T, and Ts are non conducting | ; 
then R, Rx, Ry, Rp make an unstable bridge and base of Tz is posi- 
tive in relation to the base of T,. To fulfill this condition Bt fing 


Roe 


and R KER, >> Ro ae 6). 
must be satisfied. The application of this circuit is’ then chown? ae 
as a thermal relay. In the design care must be taken that the’ pot pay 
ential of bo > ee None of these circuits has been used in prace 

O fi 


tice. There are igures and 1 Soviet-bloc reference. 


ASSOCIATION: Stowecka polytechnika w Kosayeach| (Slovak Polytech. 
nic at Koszyce) nou 
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AUTHOR: Spany, Viktor, Engineer ae 
TITLE: “Junction Transistors -in Switching (FLip- flop) 


Circuits 


PERIODICAL: Slaboproudy obzor, 1962, “Vol: 22, Now! he 
ppe 231 - 239 : ce 


TEXT: A large number of switching circuits based. on juaction = 
transistors are reviewed. The following four types. of. 
switching circuit are distinguished:. 

1) circuits with transistors of the identical conductivity 


type, with collector coupling; i ae 
2) smitter-coupled circuits with transistors of identical 7 : ae 
conductivity type; : ye 
3)  collector-coupled circuits with complementary transistors; 

4k) emitter-coupled circuits with complementary transistors. 
With regard to the circuits of the first group tne basic 

item is the classical bi-stable circuit shown in Fig. 1. 

The circuit is slightly modified by introducing. small péshevances’ 
into the emitters of each transistor; these resistances are 
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bypassed with the capacitance C. (Ref. 1). The purpose of .: 
this modification is the elimination of the int'egrating effect | 
of the colleétor-base coupling capacitances which perform the: 
memory function. ‘he circuit of Fig. 1 also has the advantage 
that it is very sensitive with respect to the triggering as 
pulses, since its input impedance is increased .by connecting . = 
the resistances into the emitters. If the DC coupling in Fig. 1 
is replaced by capacitive coupling, the circuit: C Fig. 2) °: : 
becomes a free-running multivibrator. Such a ‘multivibrator 
can be either symmetrical or asymmetrical but .it suffers from 
the integrating effect so that it is difficult ‘to obtain the: 
rectangular wave form at the collectors. This.jdeficiency can 

be eliminated by adopting the multivibrator circuit given in 

Fig. 3. It is also possible to eliminate this effect by 
introducing suitable resistances in the emitters of the 
transistors. A further modification of the basic circuit will — 
result in a monostable multivibrator (a unj ibrator): & 
circuit of this type is shown in’ Fig. 6. an Yaoduces a short: : 
output pulse of stable duration. The basic circuit can also:be. 
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modified to produce triangular output pulses or made into 
‘a free-running multivibrator generating a symmetrical |. ao 
triangular waveform. The basic representatives of the second 
group are shown in Figs. 9 and 10; the first of these circuits 
is a bi-stable emitter-coupled pair, while the circuit. of | 
Fig. 10 is a bi-stable pair with limiter diodes. The operation. 
of the circuit of Fig. 9 is as follows: first ;. Ty: is open. 


and T. is closed; the second stable state is achieved es 2 
by driving T, into saturation since Ty, cannot be. completely. 
closed. The basic circuit of Fig. 9 can be used to. devise such: 
systems as free-running multivibrators, Schmitt triggers, mono- 
Stable circuits and high-speed bi-stable circuits. , The devices, 
based on complementary transistors are characterised: by the 


fact that both transistors become opened (or closed): during the. ; 
transition. The representative circuit with ai collector- on Pl 
coupled pair of complementary transistors is illustrated in | ] 
Fig. 18 (Ref. 14). This is a bi-stable circuit. Free-running 
multivibrators and monostable circuits based on this. - 
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complementary arrangement are also possible. ‘A simple ~ 


circuit based on complementary transistors with emitter-~ 
coupling is illustrated in Fig. 21. This is a :univibrator =, 
which is triggered by an external pulse which results in tho. 


operation of an electromagnetic relay connected in ‘the’. Ae ae 
collectorf&T, . The circuit of this type can be modified into = 
a bi-stable pair or a free-running multivibrator which can be 


- used as a frequency divider. 


There are 23 figures and 30 references: 5 Czech and — 
25 non-Czech. fe : i : : 
ASSOCIATION: VST, KoSice ' 
SUBMITTED: January 5, 1960 i 
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AUTHOR: Spany, Viktor, Engineer 
ns is i 
TITLE: New coupling of two transistors with complementary syne 


metry 


a 
PERTODICAL: Slaboproudy obzor, v. 22, n 


‘ENT: The author describes the performance of a novel flip-flop ina 
bistable, 2stable, and non-regenerative state. The principle of the | 
‘novel coup}: «g, i.e. collector couphing of two complementary trans- . 


istors in series with common collector, i 
circuit has tivo stable states and is, the 


generative action; the astable and monost 
adjusted by the choice of circuit paranet 


new circuit is capable of sawtooth generation; the peak-to-peak voltage | 
is then nearly equal to the voltage of the source feeding the circuit. | 


Yhus, the circuit performs as a "free-run 


greater linearity than can be achieved by the negative feedback of a: 
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The very effective synchronization shove | that the. 


Miller integrator. 
In a non-re= > 


nev; device is suitable for impulse-frequency division... 
tro complementary :ransistors with | ‘Comnon . ‘collector 
angular, trapezoidgal and sasteoth pulses, 
There are 9 figures and 3 Sovict- 
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AUTHOR: Spa y: Viktor, Engineer 
TITLE: Oscilloscopy of the transistor amplification factor 


pERTODICAL:  Slaboproudy oWzor; ‘V+ 235 Re 4» 1962, 218-223 


pEXT: The article describes an instrument for nacilioscopic indication | 
of the transistor current-amplification factor = £(i,)} bya novel... | 


method using the derivation of the transfer characteristics I, cd f(T). = 


Phe instrument is based on an oscilloscope circuit for indicating a = 

r(I.,) by the well-known modulation principle, described in Rider-Uslan yada 
(Ref. 13 Encyclopedia on cathode-ray oscilloscopes and their useSe 00) Ani 
London: Chapman and Hall, 1959, PP 19-16) « The’ novel circuit is modified Yeo ee 
jnasmuch as the modula tion-signal source, filters, the frequency filter, ire 
and the demodulator are omitted. The: transistor input is ‘excited by saw- 
tooth waves which also serve as time base. The output signal of the cole 


lector is derived and the function B= £(1,) is presented on the oscillos- 


cope tube. The described circuit is suitable for ineasuring nepen 
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transistors and can easily be adjusted for. menauerinc of: p-n=p transistors. 

The author now gives a more detailed description of the: instrument cire 

cuitry, its calibration and experimental results achieved in: measuring 

the current-amplification factor of TESLA 103NU70 transistors, In cons | 
clusion the author states that the described method. permits: a comparison | eee 
and determination of optimum current-amplification of: ‘transistors, and PM 


the indication of dependencies I. = f(1) ) and 3 = f(y ) by. mere switch 


overs It is especially suitable for otic with: small. cut-off fren 
quencies, since the basic sawtooth frequency lies near the motion-picture. : 
frequency and a modulation frequency of some ke is not: required, There 

are 12 figures and 3 references, 2 Soviet-bloc and 1 non-Soviet-bloc., ; 

The reference to the English-language publication reads as follows: Rider= 
Uslan: Encyclopedia on cathode-ray oscilloscopes and BS eho usese. London: 
Chapman and Hall, 1959, pp 19-16.. i as 


ASSOCIATION: Vysoka ¥kola technick&, Kokice (Institute of: Technology, 
Kosice) 


SUBMITTED: January 5, 1962 
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1. Vysoka skola technicka, Kosice. 
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ACCESSION NR: AP4O2939! : eso oaslo8 


AUTHOR : Spany, Vidor. (Shpany*y, V-)(Docent, Ragineer). | 


cannsaleonranesnaianbeie 
TITIZ: New ring counter with timnel diodes 


SOURCE: Slaboproudy cbzor, v- 25, no. J}, 196k, 216-218 


TOPIC TAGS: ring counter, tunnel dioite, trigger pulse, nies: amplitude, , pulse oe Be 
duration, current supply, counting circuit, transistor, counter : cone a 


ABSTRACT: The design and perfomance of a ring counter with sumnel diodes is: 
éescribed. Canpared with the ring comters of inom and. published types, ‘this a 
erimter is not sensitive to amplitude and duratio of the triggering pulse ; nor 
to current supply variations. Another ‘advantage is in the easy. design: of the . 
counting chain and the small number of semiconductor devices necessary far its. 
working. Fig- 1 of the’Enclosure is the basic schematics Orige arte has: : 


1 figure. : aie aa eeee 3 } 
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TITLE: Limiting cycle of oscillators 


SOURCE: Elektrotechnicky casopis, no. 9, 1965, 513-526 

TOPIC TAGS: electronic oscillator, electronic component, relaxation oscillator, 
electronic circuit 3 a ; 
The article describes a new. method for. the 
calculation of. the principal parameters of the limiting cycle 


_of oscillators, that is, the amplitude and frequency. ; An ex-- 

n oscillator with a single reactance ele- 

ment is also given; although with that oscillator, the ampli=,!: 

tude of the oscillations is defined, it is possible to ‘draw 

general conclusions about the behavior of the circuit: from : 
the expressions for the period duration. This paper was oeanted 1 by 3 J we 
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ABSTRACT: The article contains a formulation of the principles to be applied in the. HiB 
designing of dual circuit diagrams with regard to the active elements. The dualiza-' 
| tion of the graphic interpretation of corresponding circuits is explained with =~ 
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Abs Jour : Ref Zhur ~ Khimiya, No 7, 1958, 20786 


Author : FAL Spanyae, Janosne Kevei, Jozefne Kiszel. 
Inst ae a oa 
Title : On the Methods of Polarographic Result Evaluation. 


Orig Pub : Elelm. ipar, 1955, 9, No 11, 326-332. 


Abstract. «: A method of polarographic determination of concentration 
by polsrographing solutions with the addition. of: the! same = 
substance in known concentrations was developed. It was 
established that the best results were obtained, if the 
added solutions had been also polarographed additionally. 
The possibility of determination of very low substance 
ecneentrations is shown. ae wo 
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Requirements for preserving vitamin n t. juices 
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Development in the Hungarian neat~industry standards. os 
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Our experience in treating hirsutism with cortisone and ‘prednisone. 
Probl. endok. i gorm, 6 no. 3:111-116 My-Je.'60.: (MIRA 14:1) 
(HYPERTRICHOSIS) (CORTISONE) ; (PREGNADIENEDIONE) 
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Watertight curtains and cutoffs. sug io 6.92431-459 
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SPANYI, I. 


Walter Wundt's Hydrography; a bood review. 


P, 245, (Foldrajzi Ertesito) Vol. 6, no. 2, 1957, Budapest, Hungary. 
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“4926. EFFECT OF BLOOD-SUGAR VARIATIONS ON GASTKO-DUODENO- 
JEIUNAL KINETICS - L'influence des modifications de la glycemie:sur la 
cinétique gastro-duodéno-jéjunale - Sparchez T., Stoithitza 3., 
Stanciu O., Gheorghiescu B.ametirim L. V. Clin. Méd., iene 
Hop. Vasile Roaita, Bucarest - ARCH, MAL, APPAR. DIG, 1958, 47/3.(135- fobs 
144) Graphs 4 ; ; : io malate ees ee 
The relationship between blood sugar and the dynamics of digestion in man-is bas- : 
ed, according to Pavlov's conception, on the ‘alimentary centre’. There is a triple a 
connection between glucose and the dynamics of digestion: (a) a rise of blood sugar : 
brings about an inhibition of digestive kinetics, and a fall of blood sugar reinforces 
digestive kinetics (by modification of the excitability of the alimentary centre). :(b) 
Introduction into the duodenum or jejunum of a hypertonic glucose solution causes 
inhibition of gastric ‘motility by a reflex mechanism. (c) Introduction of a hyper- 
tonic glucose solutien into the duodenum or the small intestine is followed by in- - 
hibition of motility of the small intestine (due to direct action of the glucose on the 
digestive canal), The close connection between blood sugar and digestive kinetics 
has made it possible to perfect a physiological test (viscerographic test) which i 
shows the value of vagotomy in man and distinguishes between the ‘hypoglycaemic ts 
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_syndrome of gastrectomized patients and the. syndrome of rapid evacuation, The .- 
close relationship between btood sugar and the kinetics of digestion holds out the 
prospect of an interesting study of the mechanism which produces pinger 
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LYUBINSKIY, No.3 SHIRVAYEV, I.N.5 KNIZHNIKOV, M.G.; GLADYSHEV, S.S.3 KIVER, 
VF. ; SPARIN, Vel., agronom . 
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1, Grenburgskaya cblastnaya gel'skokhozyays tvennaya. Opy Lniy2 - 
stantsiya (for Lyubinskiy). 2 Predsedatel! Saas Aaa 
Kirova, Oktyebr'skogo rayonay Orenburgskoy oblasti © xe 
a Predsedatel! kolkhoza "Pamyat' TL'icha", Dinskogo sayin a ae, 
daeekoto kraya (for Knizhnikov) «. pee So oe lear ener es nk 

i * insk rayona, Krasnodarsxog yshev) 
Elie aercnce Polocekosd proizvodstvennogo upravieniya, 
Zaporozhskoy oblasti (for Kiver). 
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Sunflower for silage. Zemledelie 27 neeet i " 4 (MIRA 18:4) 
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SPARING, O. 


Conditions and requiresents of wool finishing visite 
in Yugoslavia. p. 85. Vol. 5, No. 2, Feb. 19H) 
TEKSTIL. Zagreb, Yugoslavia. 


SOURCE: East Buropean Accessiens List, (mat) labrery : 
of Congress, Vol. 5, Ho. 8, August, 19566. 
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Protection of wool from tothe bad beetles. pe eres TEE STIL. (orustvo a 
insenjera i tehnicara tekstilaca Hrvatske) aPEreU Vol. 55 no. ey 
SOURGE: East European Acces=ions List, (oA), Library: of. Congrese, i 
Vol. 5 no. 12, December 1 it ‘ pbs Sent 
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BATMANOV, N.Ya. 3 SPAROVOY, VM. 
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Bilateral iirgical: interventions in puleonary: tuberculosis. G 
khir. no.4:71-76 Jl~Ag "62. ; OGRA 153 10) 


1. Iz sanatoriya 4meni A.P. Chekhova (glatigy. vrach ¥.¥ Aleksendrows. 
skaya) Yalta, Adres avtorov: g. Yalta, ney in. A.P. Chekhov. 
(TUBERCULOSIS) | 
(LUNGS—-SURGERT) 
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UB32/General anc Special Zoology. Insects. Insect P 
ane Mite. Pests. Fruit an? Berry Crop pests <2 


Abs Jour : Ref Zhur-Biol., No 20, 195%, 92263 


Author  : Sparsiashvili, D. Ges Mod obadze, ie Pe. 
Inst a ae ne a 
Title ¢ The Agrotechnical: Methed of Controlling the 


Spider Mite. 


Orig Pub : Vinodcliyo 1 vinogradarstvo san, 1957 7 Wo. by 
, 42043 as 


Abstract : Mites which hibernated under the loose’ 
bark of the grapevine move to the leaves 
(about 95 percent of them to the first . 
three bottom leaves of the shoot). Upon 
removal between LO and* 20 Mdy of; allilea- 
ves €and burying them in the ground), the 
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Putting Leninism into ao sori) 


(Soviet Central Asia--Agriculture) ea es 


61-64 N '57. 
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_ SPARTAK, ‘5. - (Rakvero, Estonsimya SSR) 


Features of the new life. Nauka i pered. op.¥ sel'khoz. 9 


no.8:68-71 Ag '59- (MIRA 12:12) 
(Rakvere District--Collective farne) ee . 
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ERP ETP an i a ee 
ee ~ Aerosol particles dipole moment FD-2983 
Card 1/1 Pub. 146 - 24/28 7 ae pr he 
Author : Spartakov, A. A.; Tolstoy, N. A. 

Car tei ie chien leit 
Title : Rigid dipole moment of aeros ol particles 
Periodical : Zhur. eksp. i teor. fiz., 29, September 1955, 585". 7 
Abstract : New methods of investigating electro-optical phenomena. in hydro-, 


phobe colloids (N. A. Tolstoy, P. P. Feofilov, DAN SSSR, 66, 617; 
1949; N. A. Tolstoy, DAN SSSR, 100, 893, 1955) which are. based on . 
the study of the. modulation of Light passing. perpendicularly to | 
the lines of an electric field through a planar condenser fed by: 
rectangular voltage impulses. show that colloidal particles in a-: 
queous media possess rigid dipole moments of: quite : ‘considerable 
magnitude. It is assumed tnat this rigid dipole moment is caused ~ 
by spontaneous orientation of water molecules adsorbed on the sur- 
face of the particle, which have a rigid dipole .: The unipolarity | 
(in the mean) of this orientation permits one to liken the water | 
film adsorbed on the particle to a. surface piezoelectric. The mee 
present writers carried out similar experiments with aerosol, and 
found that the electrooptical properties of the mist can be ‘per-: 
fectly similar to the properties of hydrophobe colloids. They 
state that the establishment of the dipolarity of' mist particles: 
can possess significance for the explanation of the: mechanism gov- 
erning the aggregation of noncharged particles in mists. 

Institution : Leningrad Technical Institute 

Submitted May 12, 1955 
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TOLSTOY, N.A.;. SPARTAKOV, A.A.; KHIL'EO, G.I. 
ee 


Blectrooptical properties of iyepnnie colloids. ‘Part l: 
Statement of the problem, préisetpal methods, and results. . Peete 
Koll. zhur, 22 no. 6: :705-716 Be B-D "60... \ (uma 13: 2) ae 


a, Leningradskty- tekhnologicheskly institut iment Lensoveta,. my 
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elton teal properties) : 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652630004-4" 


Tora. SoS od ek ee Ce ee aa eed UE Lee Tec | 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652630004-4 | 


, 9887-66. EWE(1)/E¥T(m)/7 
ACC WR: AP5027681°° 
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- TITLE: Biadteh ove oc effe 


_ TABSTRACT: In a dispersion medium containing polar mol 
_iparticles of iifferent nature caused @.:sharply express 


.?Was, as a-rule, conservative, and not: consumptive. “AL 


/ AUTHOR: folstoy, N.-A.; Spartakov, A 


t 


ORG: none 


; effect, dipole moment ©- 


electrical pulses. This effect was associated with a 


‘orientation of colloidal particles. |The latter; caused 


jWhen this colloidal solution was placed in} afield of. 


:curve phases with the electrical voltage curve indicat 
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“lina polar dispersion madi possess a atabl 
of the light modulation curve on a oscillograph . gave: 

os isecand erder., Dichroism in oriented: particles could b 
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